Different degrees of accuracy for Gaussian and non-Gaussian models were analyzed for the evaluation of dispersion processes with homogeneous or spatial dependent dispersion coefficients that were described by different sigma schemes. The aim of this study is to present and investigate a comparison between Gaussian and non-Gaussian models for simulation of pollutant dispersion in the Planetary Boundary Layer (PBL), considering the effect of meteorological parameters. Downwind concentrations of I-131 were measured through five experiments at different meteorological conditions. Observed data were compared with that predicted using Gaussian and non-Gaussian calculations. Models performances were evaluated using different sigma schemes estimation. The results show that nonGaussian calculations perform much better than Gaussian as Gaussian models have shown to be unreliable at closer range, i.e. at few hundred meters away from the source. At high wind speed, all approaches in case of non-Gaussian calculations perform much better than Gaussian. Power law function methods show reasonable estimates within factors of 1.2 to 2.4 in case of Gaussian and 0.25 to 0.86 in non-Gaussian application. In a moderate wind speed, Brigg's formula (in non-Gaussian) provides reasonable estimates of downwind concentration and has been shown to be accurate to within factors of 0.24 to 1.76 when compared observed data. Although Gaussian models works reasonably not good during weak and variable wind conditions, split sigma shows equitable estimates within factors of 0.5 to 1.08 in low wind speed with Gaussian application. In general, uncertainty increases as going downwind far from the source and decreases with increasing atmospheric stability.
Introduction
Air pollution has a wide range of hazards to human and environment. These environmental problems are complex and have bad effects on many natural processes and affect the ecological balance. For this reason, it is important to develop our understanding of dispersion process of pollutants in the atmosphere and its impact on human and environment [1] . For this purpose, comparison between different models, (Gaussian and nonGaussian models), were investigated. The precise evaluation of pollutant distributions is very important but it is complex, especially in the urban environment with low wind speed and calm conditions. Meteorology and topography of the study area can strongly affect plume behavior. Difficulties come from the uncontrollable nature and variation of wind and weather conditions. In practice, Gaussian plume model is the most common model, which assumes the constant wind speed and turbulent eddies with height [2, 3] . It is relatively simple, fast and easy-to-use, at the ISSN 1110-0451 expense of limited applicability and less accurate estimates [4, 5] . It also, works reasonably well during most meteorological regimes, except for weak and variable wind conditions; it does not require complex meteorological inputs [6] . For these reasons, these models are still widely used by the environmental agencies all over the world for regulatory applications. It depends on the methods used to determine dispersion parameters [7] . Although the existing Gaussian models perform reasonably well in predicting the spatial distribution of the gas concentration at larger distance from the source, they have shown to be unreliable at closer range [8] . The possibility of replacing these models at the near-range by a more accurate non-Gaussian model must represented [9] and the comparison is therefore being investigated. Among a non-Gaussian model, in which wind speed and turbulence are not constant with height and depending on a general performance for solving the advection-diffusion equation a comparison were hold [10, 11] . For both models, the solution is forced to represent real situations by means of empirical parameters, referred to as "sigmas". The various versions of Gaussian models and non-Gaussian models fundamentally differ in the methods utilized to evaluate the sigmas as a function of atmospheric stability and the downwind distance [12] .
The main objective of this study is to analyze different degrees of accuracy for Gaussian and non-Gaussian models for the evaluation of dispersion processes with homogeneous or spatial dependent dispersion coefficients that were described by different sigma schemes. Power low function, Brigg's formulae, standard and splitsigma methods were used in this comparison.
Model simulations and analyses
Model simulation results were used according to Gaussian and non-Gaussian.
Gaussian model
In the Gaussian Plume model horizontal and vertical growth of the plumes were predicted to estimate the air pollutant concentration. They are expressed in terms of standard deviations of concentrations in lateral (y) and vertical (z) directions i.e., σ y and σ z respectively and characterize the dispersion according to atmospheric turbulence [8] . Gaussian model equation of air pollution can be expressed as: y (m) = Lateral distance from plume centerline, z (m) = Height above ground; A: is the cross-sectional area of the building normal to the wind and C w : "shape factor" to represent the fraction of "A" over which the plume is dispersed; C = 0.5 is a conservative value which is commonly used.
exp(-λx/U) term is due to radioactive decay, V d is the deposition velocity (m/s).
H (m) = effective height of plume above ground;
H=h+Δh; where h is the stack height and Δh is the plume rise equals 3(wD/u); D is the internal stack diameter and w is the exit velocity of the pollutants [13] .
The best empirical estimations of deposition velocities are 0.01 m/s for elemental iodine, 0.0001 m/s for organic iodine and 0.001 m/s for aerosols. The wet deposition process has been ignored, as the annual average precipitation of the study area is very little (40-80mm) as measured by meteorological tower. The magnitude of crosssectional area completely overwhelms small values of σ y and σ z leading to unrealistically large diffusion. Therefore, this effect was limited to no more than one-third of the diffusion expected without the building for short-term centerline calculations [14] .
Non-Gaussian model
The concentration from a continuous point source of strength Q with interference from the ground at a mean wind speed U using non-Gaussian plume formula can be calculated as follows [15] :- 
C is the mean concentration of the effluent at a point (x, y, z), (Bq m -3 ). Q is the source strength (Bq). U is the mean wind speed (m s -1 ). x,y,z are downwind, crosswind and vertical coordinate system at the center of the moving cloud. Σ i (i=x,y,z) are the plume dispersion coefficients in the x,y and z directions respectively (m), Exp (-x λ /U) is the radioactive decay for the specified nuclide, H is the effective stack height {h s (stack height) +Δ h (plume rise)} (m) [15] . By substituting in equation (3) to obtain the eddy diffusivities in vertical turbulent transport K n , �2 = 
Briggs Method
In this method, σ y and σ z can be calculated according to [18] as shown in Table ( 2).
Standard method
This method is based on a single atmospheric stability determined by vertical temperature gradient, ∆T/∆Z (Table 3) . Analytical expressions based on (P -G) curves used for the dispersion estimates have the form: =
Where r, s, a, p and q are constants depending on the atmospheric stability ( In this method, ∆T/∆Z values were used to characterize vertical turbulence, σ z as in Equation (8) and σ θ to characterize the lateral turbulence, σ y , (equations 9 & 10 and Table 3 
Field data
In our study, the stack height of the emitting source is 27 m; the surrounding buildings' height is 21.5 m and building width = 18.5 m [20] . Figures 1 and 2 show that all approaches in case of non-Gaussian calculations perform much better than Gaussian as Gaussian models have shown to be unreliable at closer range, i.e. at few hundred meters away from the source [8] .
Conclusions
The main aim of this study was to present and discuss the difference between Gaussian and nonGaussian models for simulation of pollutant dispersion in the PBL, considering the effect of meteorological parameters. Models performances were evaluated using different sigma schemes 
